In imaging N~O(10 6 ) M~O(10 5 )
The sensing operator Φ has ~10 11 independent entries This creates sever implementation challenges: 1. Sensing matrix storage and computational burden 2. Optical implementation 3. Optical System calibration Let us assume that for every random projection we need 5ms, then we will need 115,000x5ms which is just about 10 minutes to capture a single frame.
Object plane

Image plane
Let us take for example, the single shot compressive sensing technique using a random phase mask 1 In order to determine the sensing operator, Φ, we need to measure N≈10 6 PSFs (for example , by shine with a point source for every N≈10 6 object pixels) Φ is determined by 28 Megabyte for separable CS in contrast to 73 Terabyte (predicted) for conventional CS.
(a) (b)
Multi-Dimensional Compressive Imaging
Recall that in order to assure ℓ 1 norm minimization we need samples.
( )
The number of samples required to assure ℓ 1 -norm minimization for separable sensing operator is 1 : Rivenson and A. Stern, IEEE Signal Processing Letters, 16(6), 449-452 , June 2009 . 
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